
Corrections to the SUPPLEMENT (2.1E) (continued)

In Appendix C

Page No. Correction

C.S2 Under REPORT I.S-L. change a) to read as follows:
a) 'The shading schedule for an exte rior window specifies management

Change b) to read as follows:
b) If the transmitted direct solar gain through an exterior window exceeds a pre-specified
value MAX-SOLAR-5rn. men. with probability SUN-CTRL--PROB. shades will be in
effect

C.1OO

C.IM

C.135

Delete first paragraph and replace with this:

In this scatte r plot, the ordinate, appearing in the left column. sbows relative humidity bins.
'The abscissa. shown at the top. gives hours of the day, e.g.• " l AM" corresponds to the
hour between Midnight and 1AM . Entered in each cell of the plo t is the number of hours
du ring the RUN-PERJQD for which the relative humidit y of the system return air was in
the panicular relative humid ity bin for this particula r hour of the day. Only hours for
which the fans an: on are counted in this plot.

Delete first paragraph and replace w-ith this:

Repo n SS-P is produced at both the SYSTEM and PLANT- ASSIGNMENT levels. The
follow'ing description is for the SYSTEM-level report. See " REPORT SS-P (for
PLANT-ASSIGNMENT)" . follo.....-ing. for a description of the PLANT-ASSIGNMENT
level

Replace " MOl'ITHLY PEAK AND TOTAL EI\"ERGY USE" with " MOI\"!1lLY UTIL
ITY AND FUEL USE SUMMARY " .

••••• DI S CLAIM ER •• •• •
This document was prepared as an account of work sponsored by the U£ . Govern rnenL Neither
the U.s . Government nor any agency thereof, nor the Regents of the University of Californ ia,
nor their employees, makes an y express/implied warrant)' or assumes legal liab ility or responsi
bility for the completeness, accuracy, or usefulness of informa tion, appara tus, product, or pro
cess disclosed, or represents that use thereof would not infr inge privately own ed righ ts. Refer
ences herein to specific commercial products, process, or services by trade names, trademarks,
manufacturers, etc., does not necessaril y constitute or imply its endorsement, recommendation,
or favoring by the US. Government or any agency thereof, or the Regents of the Univers ity of
California. Views and opinions of the authors expressed herein don't necessarily state or reflect
those of the US. Gevemmeet or agencies thereof, or the Regents of the Universi ty of California,
and sha ll not be used for advertising or product endorsement .
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* Recent LBL Report *

-

A recem report, " Advances in Window Technology: / 973·1993" . was published as parr of the American
Solar Entrgy Society's annual review of current researcn and developmem. II is available from the Build.
ing Technologies Program. Please fax your request 10 Pat Ross at (5/0) 48(,.4089, and be sure to refer
(TZU both the title and report number.

LBL-36891 • W6·329

Advances in Window Technology
by

Dariush Arasteh
Contents

Introduction and Background
Potentials for Energy Efficient Windows
Heat Transfer and Optics of Window Systems

Conductive Convective. and Radiative Effects Through Glazed Areas
Solar heat Gain and Optical Properties of Glazed Areas
Conductive. Convective. and Radiative Effects Through Frame and Edge Areas
Solar Heat Gain Through Frame Areas
lnfllrratinn Through Frames

Technological Advances in Reducing Window Heat Losses
Reducing Radiative Heat Transfer
Reducing Conductive/Convective Heat Transfer
High Perfo rmance Insul ating Gl ass Units
High Performance Window products
Reducing Infiltration Through Frames
Future Highly Insulating Window Technologies and Non-Conventional Prod ucts

Technological Advances in Controlling Window Solar Heat Gains
Maximizing Solar Heal Gains
Controlling Solar Heat Gains

Controlling Solar Heat Gain Intens ity
Controlling Sola r Heat Gain Variations in Time
Controlling Solar Heal Gain Distribution

Fully Integrated Windows
Residential Applications
Commercial Applications

Abstract
Until the 19705. the thermal performance of wind ows and olher fenestratio n technologi es was rarely of
interest to manufacturers, designers . and scientists. Since then, however, a significant research and indus
try effort has focused on bener understanding window thermal and optical behavior. how windows Influ
ence build ing energy patterns, and on the development of advanced products. Thi s chapter explains how
fenestration technologies can make a positive impact on building energy flows. what physical phenomena
govern window heat and light transfer, what new products have been developed, and what new products
are currently the subject of international research efforts.

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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Demand Analyzer"
by Stephen Byrne , ITEM Systems, Seattle, WA

Demand Analyzer, developed by ITEM Systems, allows a user to quickly analyze buildings and
energy conservation measures (ECMs) using DOE-2.1E, providing an ideal screening tool for a
first analysis of ECMs in typical buildings. Wrth Demand Analyze r, using DOE-2 is greatly
simplified and because of the design of the interface, the user does not need to have any
knowledge of how to operate the DOE·2 program or the DOE-2 Building Description Language.

Templates of eighteen building types , each with three vintages, are built into Demand AnaJyzer,
thereby greatly reducing the input requirements. The templates have been developed through
analyses of surveys and monitored data and represent the average of buildings of each type
and vintage. The energy use of each basecase has been validated aga inst data developed by
electric and gas utilities from monitored buildings. The ECMs are based on commercially
available products and represent a wide variety of options (several hUndred) that are suitable
for either retrofrt or new construction . Online help provides a detailed description of each
measure , Currently in use by several major utilities, universities and state regulatory
organizations , Demand Analyzer represents the state-ot-the-art in software that is both easy to
use and highly accurate .

Buildings aeated in Demand Analyzer can be exported to DOE·Plus" • for modification of any
of the over 1200 DOE·2 commands and keywords, or it can be exported to Prep" • for an
automated parametric analysis that may involve dozens or thousands of DOE-2 simulations.

Comparison of Alternate Retrofit Opt ions
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Typical graph comparing the annual energy use of several options

• DOE·Plus is a comprehensive pre- and post-processor for DOE·2, allowing interactive input, ~D
dl'8'Ning 01 a buikjing , and graphing of DOE-2 simulation results. Prep is a batch preprocessor that
facilitates au10mated parametric simulations. For more information, please contact ITEM Systems.
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Definition of a Building

The user defines one or more bui ldings by.

• Seled:ing one of 18 commercial or residential building types (see list below).

• Selecting one of the available d imate regions.

• Selecting one of 3 building vintages: old (pre-1976), aJrrent (1976-91). or new (post 1991).

• Selecting the heating fuel type, either gas or electricity.

At this point the building is comp letety defined in the deta il needed to do a OOE-2 simulation.
Typical chara deristics of the building type . vintage. and HVAC system are bum into the
software, so the user need not specify the complete building . However, it is possible to refine
the buading desaiption as follows, if the defaults are not acceptable:

• Changing the dlaraderistics of each building:
floor area (within practical limils of the bullding geometry).
schedules of operation (choice of either short or long hours of operation).

• Changing the characteristics of each type of zone in the building:
window area (as a percent of wall area),
occupant density (area per person),
electrica l equipment intensity (W1ft').
thennostat setpoints for heating and cooling (with or without setback).

• Selecting any combination of one or more compatible energy conservation measures (see
list below). The possibilities include changing the type of air handling equipment, centra l
plant equipment, operating strateg ies, lighting, insulation, windows, ete. Online help
prov)des a detailed description of each measure and how it is implemented in DOE·2.

• Chang ing efficiency levels of the conservation measures.

A summary of each defined building is shO'M'l in a separate window, so the user can define
several similar build ings and quickly review the differences between them. Building
desaiptions can be saved to be reviewed or edited at a later time . Demand Analyzer will
simulate any or all defined buildings, allowing the user to continue with other work while the
simulations are being completed. The results of each simulatio n are stored in an intemal
database, so the results of several simulations can be easily retrieved and compared (see
output fealures , below).

Optionally, after a building has been defined it can be exported to DOE-PIus'" for modification
of any of the over 1200 DOE·2 commands and keywords, or it can be exported to Prep"" for an
automated parametric analysis that may involve dozens or thousands of DOE-2 simulations.

Building Types

-

Large Office
Small Office
Large Retail
SmaDRetai
Fast-Food Restaurant
Srt-Down Restaurant

1.:_ New.. Vol.16, No.1. 19195

Primary SChool
High School
College
Grocery Store
Refrigerated Warehouse
Non-Refrig. Warehouse

-29-

Hospital
Nursing Home
Hotel
Motel
Single-Family Residence
Multifamity Residence

lJIef~. \'01.16, No.1. 1995
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Output Features

Simulation results are displayed graphically, allowing the user to examine the perlormance of a
single building, or to compare the performance of multiple buildings. Demand Analyzer can
display peak electrical demand as well as electricity and gas consumption (either tota l or by end
use category) in monthly or annual formats. Hour1y electrical load shapes can be displayed for
three types of days each month. Graph formats ind ude the following :

• Bar charts showing month ly consumption for one or two buildings , with separate, grouped
bars representing different fuel types, or stacked bars representing different end uses for
each month. Peak electrical demand can be superimposed as a line on top of the bars .

• Bar charts showing annual consumption for a base line building and severa l other buildings
representing alternate packages of conservation measures, with separate, grouped bars
representing different fuel types (see example on the first page of this article) , or stacked bars
representing end uses for each building. Peak electrical demand can be superimposed as a
line on top of the bars .

• Une charts showing 24-hour tota l electricity load shapes for up to 36 days (average weekday,
average weekend day, and peak day, for each month) for one or more build ings.

• Pie charts showing before and after distribution of end uses (for a basecase and one
alternate) that sum to total annual building energy use by fuel type.

The results can be displayed either as the total for each building or as the difference between a
basecase building and several alternates. They can also be displayed either as consumption per
square foot of floor area or as the building tota l. Multiple graphs can be displayed at the same
time in separate windows to allow comparison of different quantities; for example, 24-hour load
shapes and annual consumption .

Each type of graph can be extensively modified by the user, including changing fonts, colors,
data ranges, legends, titles, fill patterns, etc. Each modified "style" can be save d and used to
display data from other buildings. Build ings or variables can eas ily be added or subtracted from
each graph.

The data displayed in any of the graphs can be viewed diredly or imported into another Windows
application, such as a spreadsheet, for further analysis. The graphs can be printed to any
Windows supported printer or may be imported into another VVindows application, such as a
wordprocessor, spreadsheet or graphics program.

End Use Categories

Gas

Cool ing
Heating
Domestic Hot Water
Exterior Miscellaneous
Equipment & Appliances

Uur N_ ... Vol. 16. No.1. I99S

Electric ity

Coo ling
Heating
Ventilation & Exhaust
Auxiliary HVAC Pumps
Domestic Hot Water

- 30-

Electricity

Interior lighting
Exterior lighting
Exterior Miscellaneous
Equipment & Appliances
Commercia l Refrigeration

User NCWl. VoLI6, No.1, 1995
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Commercial Measures

Reciprocating Chillers
Gas Absorption Chillers
Chiller Optimizer
Economizer Maintenance
Variable Air Volume Boxes
HVAC TIme Clocks
Duct Insulation
Cooling Tower Propeller Fans
Flue Heat Retriever
ChmedWater Reset
OX Air Conditioner
Ughting Load Reduction
Occupancy Sensors
Over 200 Window Types
Point of Use Water Heating
Air Curta in Entrance

Refrigeration Measures

Extensive Maintenance
Heat Recovery w/Central Sys.
Evaporative Subcooler
Display Case Night Covers
Energy Management System

Residential Measures

Wall Insulation
Shade Trees
Shade Screens on Windows
Outdoor Ughting Type
Window Heat Pump
Central Air Conditioner
Pulse Combustion Fumace
Ceiling Fans
Hot Water Saver
DHW Pipe Insulation
Multifamily Water Heater
Clothes Washer Type
Appliance Maintenance
Pool Heater Type

,

Centrifugal Chillers
Chiller Strainer Cycle
Thennal Energy Storage
Oversize Coifs
Fan Powered Mixing Boxes
Deadband Thermostat
Condensor Coil Maintenance
2-Speed Cooling Tower Fans
Condensing Boilers
VSD H&C Water Pumps
Water Source Heat Pump
Indoor Ughong Type
Ceiling/Roof Insulation
Shade Screens on Windows
Circulation Pump Time Clocks
Exhaust Hood Type

Compressor Type
Waste Heat Recovery
Defrost Demand Control
Display Case Glass Doors
Floating Head Pressure

Ceil ing Insulation
Roof Color
Ughting Load Reduction
Occupancy Sensors
Central Heal Pump
Evaporative Cooler
Duct Insulation
Clack Thennostat
Faucet Aerators
Gas/Electric Water Heater
Comb. SpaceNVater Heater
Clothes Dryer Type
Refrigerator Type
Pool Covers

VSD Centrifugal Chillers
Indirect Evap, Pre-Cooling
Air-Side Economizer
Air·to-Air Heat Exchanger
Reducing Overventilation
Energy Management System
Cooling Tower
VSD Cooling Tower
Hot Water Reset
Gas Fumace
Hydronic HP Var. Flow Valve
Outdoor Ughting Type
Roof Color
GaslElec. Water Heater Type
DHW Tank Insulation
GasiElec. Appliance Type

Fan Motor Type
Oversized Condenser
Hot Gas Defrost
Parallel Compressor Rack
External Uqu id Suction HX

Floor Insulation
Over 200 Window Types
Indoor Ughting Type
Room Air Conditioner
Gas Heal Pump
Condensing Fumace
Duct Sealing
DHW Heat Trap
Water Heater Insulation
Heat Pump Water Heater
NC to DHW De-Superhealer
Induction Stovetop
Freezer Type
Two Speed Pool Pump

For further information, please contact:

ITEM Systems
Innovative Tedmologies for Energy Management

1402 Third Avenue , Suite 901
Seattle , WA 98101

Phone: 206-362-1440 Fax: 206-362-1450 Inlemet admin@~em.com

Demand Analyzer, OOE-Pius and Prep are trademarks of ITEM Systems
Windows is a trademark of Microsoft Corporation.

U~r Nrorl, veus. No.1, 1995
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Calendar of Meetings and Conferences *
:::::::::: :: ::: ::: ::: :::: :::: :::::::::::: ::::: ::: :: :::::: :::::: :::::::::: :: ::::::: ::: :::::: ::: :::;::::::: ::::: :::::: :::::::::: :::::::::::::::::::::

1!-!IL~!9_=._~~g~?l:5..§~.~!~ ._._.__~

10 be held in Larirudes. Manddiell., Fraoce.
Theme: Sustainability and the Rein'Yentioo of
Government A Challenge (or Energy Efficiency.
CoobcC Emopean Council for an Energy·Efficien t
Eronomy. clo N11IEKJDOEE. Il7 86 StoddK>lm.
Sweden.
Phone ........ _ at (46) 8 744-9500. Fax (46)
8 744-<1939.

* *
Iun tS-21 - RighIUghJ Thrte : Third ElUoJNOll
._~.!f!.~'!.c.!._(?!L~..!~8l.:§ffl..eJ!E..Y.8Ei..1t.l .__~

10 be held in Newcastle-.Upon·Tyne. England.
SPJRSOC International AuociaIion (Of Ener!)"
Efficient Lighting and others.
Contaa: Righl1.ighl Three . Carliol House. Martet
Street, Newcastle-Upon-1)ne. England NEt 6.'ffi.
Pbone (44) 912352801. Fax (44) 91 2352898.

* *
J.!!.l!w~':~_~_~~_-:'t!!!~!.M.!!!Y.fi. ._. .__.._...
to be held fi San Diego. CA. San Diego Marriott

IIold '" Marina.
Contact: ASHRAE Meetings Section. 1791 Tullie
Circle NE. Atlanta. GA 30329.
Phone (404) 636-8400. Fax (4M) 321-5478.

* *
Iun 26-27 - Prtcon!trtflu Worlslwps

J.~..~.:~.=.1!IL~.'!.~!..'?.!i:'1..f9.!'f.~r.!!!f;!. _._ .
to be held in Dallas. Texas.
Host Utility: TIl EJeclric
Sponscn: Synergic Resources Corpcntion. FJectric
Power Research Institute, U.s. Department of
Energy,and Edison Electric Institute.
Regisb'alion W ormation: Pam Turner. EPRL
P.O. .., 1MI 2. Palo Alto. CA 94303. PI100e (41S)
855-8900. F", (514) 8S5-2041.
Tcchrncal Inf""""",,,,: Bill Leblanc, PI100e (41S)
855-8900.

* *
JE!.!1:.~ -_.~{~..:~ .__. .__ .. _
Sponsor<d b" The American Sola< En<rgy Sociely
and the Minnesola Renewable Energy Society.
Cone>a: The American Sobr En<rgy Socic<y. 2400

Central Avenue G-l. Boulder. CO 8030 1. Phone:
(303) 443-3 130.

* *
I!!L~.i:~=.$~f.:.?~_......_..... .. .
SOO'lmet Computer Simulation Conference 1995. To
be held in Onawa, Ontario.~.

Hose The 0113"''3 Center of the Md...eod lnstituve oC
Simulation Sciences. Computer Science Department.
University of Ona...a
Sponsored by: The Sociely f", Compu", SUn ula
tim. 4838 Ronson Court. Suite L. San Diego, CA
921 11-1810.
PI1ooe: (619) m -3888. Fax (619) m-393O. email
SCS@sdscbJu

* *
~.~A.L~.=..-!~~~~.!J2~. .__._. .__._ _._.
Swnmer Stw y on Energy Efficiency in Indasuy.
To be held in Grand Island. New York.
Host Kew York S13te Energy Research and
Development Authority.
Contaet: Katherine Gallagher. ACEEE Conference
Orflce. 2140 Shattuck Avenue Suile 202. Berkeley,
CA.
Phone: (510) 549·9914. Fax (510) 549-9984.
email Ka th@bea.lbl.gov

* *
~.~B. .!.~.~~.= ..~.!~.l~r..~..r;£!!{!.!.~~!_._.__.....__....._....
4lh International Building Performance Simulation
Associaoon Conference. To be held in Madison.
Wisconsin.
Contact: Joh n Mitchell. Mechanical Engineering
Depc, University of Wisconsin. 1500 Johnson Drive,
Madisoo. WI 53706-1687.
Phone: 1608) 262-5972. F", (608) 262-8464.

* *
Aug 2J..2S - Efltrgy PrograM EvaJuaIiofl: Uses.
_.!'!.!!.~.E!E.!.!.!'!!!!..__..__._. ... .__. .

To be held in CtUc.ago. n..
Contaet: Ms. Gail Ettinger. National Energy Pr0
gram Evaluation Contereoce. 309 Da..U Street.
EV3llSlon. n, 60201.
Pbone: (708) 864-5651 . Fax (708) 864-7535.

-33 -
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* * * * DOE-2 DIRECTORY * * * *

Program Related Software and Services

Mainframe and Workstation Versions of DOE·2

DO £'2,lD and 2.1E (Source code , executable code and documentanoe)
FCI' 2.1E DEC-VAX. Order #OOJ1S8-DOVAX-02
For 2.1E SUN-4. Order 1fOOO1S8-SUN-OOOO
FCI' 2.10 DEC-VAX. Order N0001 58-D622Q.O I
FCI' a complete listing of the software available from ESTSC order their
"Software Listing- catalog ESTSC-2.

rn-DOEv2.1E (Source code and docum entation)
Combined source code package for both VAX and SUN versions of
DOE-2.1E. Availa ble on most distribution formats and for most operat
ing systems (1/4- QIC tape. TKSO tape. 3.5"" floppy. eIC). Note: this is
the distribution package only, no executables . Complete eocumentarion
for OOE-2. la digitally reproduced . spiral bound. and separated into
mula-volum e sets.
(See UserN_f Vol.Il. No.4. p.16)

PC Versions of DOE-l

AD~f-DOD

ADM-DOEZ (DOE-2.IE) is the mOSI recent version of ooE-2.1E. This
release is compiled for use on a 386 or 486 personal computer. It runs in
a ooS or Windows environment and is a highly reliable and tested ver
sion of ooE-2. The package contains everythi ng needed to run the pro
gram: program files, utilities, sample input flies. and weather files.
More than 300 weather fi les are availab le (TM Y. 1RY. WYEC, crz for
mats) for the U.S. and Canada. (See Us~ N_ s Vol.1. No.2, p.6]

CECDOEDC (Version l.OA)
A microcomputer version of ooE-2.lO integrated with a pre- and post
processing system designed stric tly for compliance use within the Slate of
Ca1.ifomia. II generates some of the standard compliance forms as ou t
pUL Order P4OO91009 for the CECOOEDC Program with Manuals.
Order P400910l0 for the DOE-2.1 California Compliance Manual .
(See User NewJ Voll2. No.4. p.1 3)

Energy Science and Technology
Software Center

P.O. Box 1020
Oat Ridge. 1N 37831-1020

Phone, (6 15) 576-2606
FAX: (6 15) 576-2865
email : ESTSC@AOONIS.OSn.GOv
web: http://www.doe.gov/h lmV
osuzestsc/estsc .html

Finite Technologies. Inc
821 N Street. #102
Anchorage. AK 99501
Contecu Scott Henderson
Phon e: (907) m -2714
FAX: (907) 274-5379
email: scott@finite-tech.com
web: hup ://wVt'W.fmite ·teeh.coml

ADM Associates. Inc.
3239 Ramos Circle
Sacramento. CA 95827
Contact: Marla Sull ivan . Sales

Alex Lekov. Support
Phone: (916) 363-8383
FAX: (916) 363-1788

Publication Offi ce
California Energy Commission
P.O. Box 944295
Sacramento . CA 94244-2950
web: hup://agency.reso urce.ca.gov

/cecrexl/E1EC .html

C"" ttll: We Ii$!. third-party OOE-2-ft1ated procb:u -.d scrvioes frx !be rouveniena ol ooE-2 lIKn . with \he lIIl<kntandial lhaI the SirDubtioa
Reseuc:b Group lIoes IlOI: bve dx! rt:~1 to dledc the DOE·Z P' OInaJ ..upu.tioo l W utilitin for aew~ rx rdi.lllbility .

Vu:r News, VoL 16. No.1. J99S
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PC Versions of DOE-2 (continued)

DO£.U'CompIJ~14

OOE-24 is a special 00&2 release: 'IIo'hJch is boIh a California-approved
compliance program fer the $ta1t's 1992 non-rtsidentiaJ tnefIY standards,
and a stand-alone versioo of DOE·2.IE lha1 includes a powerful yea
easy-to-use input prqroces::sa. A demonSlI'alion program is availa.ble
upon request. [See User Nrws VoL12, No.2 p.2]

DOE-PIus™
OOE-Plus. a compleie implemenation of DOE-2.ID. is used rc interac
tively input a building description. run DOE-2. and p101 graphs of simula·
tioo results. Features include interacti\le error ched:ing. context-sensitive
help for all 00E-2 keywords. a 3-0 view of the bu ilding thai can be
rotaIed. and several useful utilities.

Also from I1EM Systems:

Demand Analyzer""' , uses ternpl:nes of building types and vintages to
simplify OOE-2 input requirements . Online help fealure.
Pnp"". a batch preprocessor. ideal fIX parametric studies. thai enab les
condilional texi subsliwOon. expression e\-aluation. and spawning of ceber
programs.
ISee Usn N_s vei,n. No.4, p.4 md Vo1l3. No.2 p.S4. and Vol.J6, toOo. l,
0.28-32

EZDOE
EZDOE is an easy-so-use PC version of 00&2.10. II provides full
screen, " fill in the blank" data enuy. dynamic error cheding. coerext
sensitive help. mouse support. graphic l'qXlI1S. a 75Q..page U5a" manual.
exensive wea1her data . and comprehensi\'e cusu:mer s~ EZDOE
inlegrale5 the full calculation modules of 00E-2 into a powerful, full
implementation of DOE-2 on DOS-based 386 and 486 computers.
[See Usn N_s Vo1.l4. No.2 p.lO and No.4. p.8-14J

rn-OOEv1.IE
Highly optimized version of ooE-2.IE software. available for most com
puting systems. Current support: MSDOS and Windows a,x. Win
dows NT, 0 512, RSI6000 (AIX). NeXT. SUN. UNIX (most sys
tems). Call flY platforms not bsted. Documentation and weath er files
arc available. Also rn·OOEv2.IE source code, highly optimized and
portable versioo; win compile fIX mcs systems.
(See U$Itr Nrws VoLl2. No.4 . p.16]

- 35 -
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Gabel Dodd Associates
1818 H3nnon s eee
Ber:l::e1ey. CA 94703-2416
Conucc Rosemary H(N.'ley
!'bone: (510) 428.()8()3
FAX: (5 10) 428.()J24

ItEM Systems
1402 - 3rd Avenue. 1901
St311le. WA 98101
Contact: Sieve B)rne
Phone: (206) 382· 1440
FAX: (206) 382·1450
email: byme@ilem.com

Elile Software. Inc:.
P.O. Drawer 1194
Bryan . TIC 77806

Cont.lCt: Bill Smith
Phone: (409) 846-2340
FAX: (409) 846-1 367
email: 76070.62I@compuserve.com

Finite Technologies., Inc
821 N Street, ,n02
Anchorage, AK 99501
COO[3Ct: Scott Henderson
Phone: (907) 272·2714
FAX: (907) 274·5379
email: scott@ finilc -teeh .com
.....eb: hrrp://www.fmite-&ech .roml



PC Versions of DO£'2 (continued)

PIoDCRO-DOEZT'M
MICRo-OOE2 (2.1E). which runs in a OOS or Windows environment.. is
a v.idely used , reliable, and tested PC version of 00&2. II includes
automatic weather processing. batch me creation, and a User's Guide
with instructions on how 10 set up a RAM drive. System requirements:
386f486 Pes with 4 MB of RAM and math co-processor.

Also from ERG/Acrosofl:
NETPatb, a netwai;:: edition of MlCRO-OOE2 allows you to store and
run OOE-2 application files on one machine using input files from
another machine. The result is Improved space usage and project me
management.
POWERPatb, for !lingle machines, allows you to keep MICRD-OOE2
application files in one directory and submit input from any other direc
tor)'. (See User News Vol.7. No.4. p.t; vet.u . No.1, p.2; VoLIS, No.1, p.8; and
VoLlS, No3, p.4,J

ERG/Acrosoft International, Inc.
12138 West Brittany Avenue
Littleton, CO 80127
Fhane: (303) 904-3233
FAX: (303) 904-3234
email: erga@igc.apc.org

MlCRO-OOE2 Suppcn:
Gene Tsai. P.E.
Phone: (303) 721-6556
FAX: (303) 904-3234

PRC·DOE2
A fast, robust and up-to-date PC version of DOE-2.IE. Runs in exteoded
memory, is compatible with any VCPI compliant memory manager and
includes its O\\TI disk: caching. 377 weather data files available (1MY.
TRY. WYEc. ClZ) C", the U.S. and Canada

Also from the Pannership for Resource Conservation:
PRe ·TOOLS, a set of PC programs that aids in extracting, analyzing and
formatting hourly DOE-2 output. Determines energy use. demand, and
cost for any number of end-uses and periods. Automatically creates 36
day load shapes . Custom programs also available.
[See Usn Nnvs Va\.U. No.4. p.ll . Val .14. No.!. p.9. and VoI.tS. No.i. p.5)

Partnership for Resource Conservation
140 South 34th Street
Boulder. CO 80303

Contact: Paul Reeves
Phone or FAX: (303) 499-8611
email: paulreeves@aol.com

Meteorologists have long known that cities
are warmer than the surrounding country .
side. The " ur ban heat island" is especia lly
pronounced on calm, clear night s, when
even towns of a few thousand Inhabitants
ca n be several degrees milder. Meteorolo
gist s will have no shortage of urban heat
islands 10 Sludy; by the year 2000 it is
expected there ""ill be 400 cities on the
planet with populations exceeding one mil
lion.

UK r Ne....". VoL16., No.1. 1995

Eley & Assoc iates
142 Minna Street
San Francisco, CA 94105
Canuel: Charles Eley

or John Kennedy
Phone: (415) 957-1977
FAX: (41S) 957-1381
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VisualDQE ror WindowsTJol

VisualDOE, which uses OOE-2.IE as the calculatioo engine. enables
architects and enginetrs to quickly evaluate the energy savings of HVAC
and other building design options. Program is supported by context
sensitive on-line help. Program includes climate data for the 16 Califor
nia ..'Cather zones. [See U~r News us. No.2, p.IO J
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Pre- and Post-Processors for DO£'2

0 0 £ 1 13
Uses Lotus 1-2·) to paphicalJy display 00&21D output as
barcharts. pie charts., and line graphs..
[See UNT Nrt'IS Volta. No.3, p..s)

Drav.BDL
Graphic: debugging and drawing tool for DOE-2 building geometry thai
runs on PC's under Mic:rosott Windo..-s. Dr3wBDl reads your BOL
input and mates a rotatable 3-D drawing of your building with walls.
windows and building shades shown in differen l colors for easy identifi
cation.
(SeeUso Ii,..s VoL14. No.1. p5-7 Uld Vo1.I4. No.'" p.l6-17)

Grapbs ror 00£..1
2-D. 3-0. bculy, daily, and psychrometric p&ots
(See L'wr Nrws Voltl, No.1, p.s l

Pre·DOE
A math pre-processor for BDL

Upgrade to DrawBDL

Ernie Jessup
4971 Canoga Avenue
Woodland Hil ls. CA 91364
Pl>one: (818) 884-3997

Joe Huang & Assoc iates
6720 Po trero A venue
EI Cerruo CA 94S30-2248
Contact Joe Huang
PbonelFAX: (SIO) 236-9238

Energy Syslems l.abcnrory
Texas: A&M Uni"en;ity
College Station. TX 77843-3123
COfllaCt: Jeff Habert
Pl>one : (409) 84S.(,()65
FAX: (409) 862-2762

Nick Luick
19030 Stale S....
Corona. CA 91719
PIlone: (714) 278-3131

Joe Huanl and Associates recently made an incrementaJ
upgrade to the DrawBDL program (now Version 2.02).
They cceeced some minor mors (such as showing
wind0w5 on interior waDs) and added a feature lha.I
allows you to b unch the program with an auached
filename, i.e.. -Dr3:90'BDL [filename)".

Th is upgrade was mailed free of charge to all new or
upgrade customers of DrawBDL (Version 2.0) . If yoe
have Version 20 but haven ' t received this upgrade. or
would like mere inf0rm3000 about this araphtcaJ debug ·
ging and drawing pngram for OOE-2 buildinZ
geomeuy, pIeaie conuct lIS ar: 6720 Pbaero Avenne, EJ
CerriIO CA 94530-2248. _ax (510) 236-9238.

DOE-1.1E Bug Fixes ,ia FTP

If you have Internet access you can now obtain the
latest bug fixes 10 DOE-2. IE by anonymous ftp.
The procedure is as follows:

ttp gundog@lblgov 3
(or) ~
ftp 128.3.254.10 ~

login: anooymous ~

passwd: your email address

After logging on. go 10 directory ·· publ21e.rnods";
bug fixes are in files " • .mod". A description of
the fixes is in file VERSIO NS.txt in directory
" pub" . Each fix has its own version number. 1IItII.

which is printed out as DOE·2. IE·nnn on the
DOE·2.1E banner page and output reports when
the program is recompiled with the fix.

You may direct questions about accessing or incor
porating the bug fixes to Ender Erdem
(ender%gundog@lbl gov).

Uta Nn.&. VaLl6, So.t 1995
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R E SO UR C E S

User News
Sent without charge to DOE·2 users. the newsletter prints documentation
updates and changes. bug fixes, inside tips on using me program more
effectively, and articles of special interest to pmgram users.

Regular features include a directory of program-related software and ser
vices and an order form for documentaoon. In the swnmer issue an
alphabetical listing is primed of all commands and keywords in 00£.2.
and where they are found in the documentation. 1lJe winter issue
features an index of articles printed in all the bad: issues.

Help Desk - Bruce Birdsall
Call (X'" fax our DOE-2 expert, Bruce Birdsall. if you have a question
about using DOE·2. IT you need to fax an example of your problem to
Bruce. please be SIR 10 telephone him prior 10 sending the fax. Th is is a
tree service provided by the Simulation Research Group at Lawrence
BeJkeley Laboraroey.

T rainiDg

DOE-2 courses for beginning andadvanced users.

DOE-2 training for small groups and individuals.

Instructional 00&2 Video and Manual
Takes you step-by-step in 00£-210 input preparation and outpu t
uuerpretauon.

Simulation Research Group
Bldg. 90. Room 3 147
Lawrence Bed:cley 1..abor'a1ory
Berkeley. CA 94720

Contact: Kathy Ellington
Phone: (510) 486-5711
FAX: (510) 486-4089
e-mail: kath~gundog@lbl.gov

Bruce Birdsall
PM'x: (510) 829-8459
Monday through Friday
10 a.m. to 3 p.m. Pacific Time

Energy Simulation Specialists
64 East Broadway, Suite 230
Tempe, AZ 85282
Contact: Marlin Addisoo
Phone: (602) 967-5278

Gary H. Michaels, P.E.
1512 Crain Slreef
Evanston, n, 60202
Phone: (108) 869-5859

lCEM/U. Colorndo
Campus Box 428
Boulder. CO 80309-&28
Contact: Pro f. Jan Kreider
Phone: (303) 492-3915

Need Help?? Call Bruce!
Call or fax our DOE-2 expert, Bruce Bird
sall, if you have a question about advanced
modeling techniques. If you need to fax an
example of your problem, please be sure 10

lelephone him beforehand. Th is service is
supported by the Simulation Research
Group. Phone or Fax: (SI 0) 829-8459.

- 38-
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RE S 0 U R C E S (continued)

Weather Data

Cooap-ebensi\!e coUection ol ...-eather files including the bleSl TRY.
DiY an! CIZ libraries from NCDC. AD files can be used on all PC
versions of DOE·2 Includes original source data and pre-.formaned
packed versions on a single mM formal CD. For Canadian users. the
CD contains five ....-ealher flies representing the five climale regions
estebtisted by ilie Can3dian energy codes. Indivi dual sites lvaibbJe.

Ew'Opean Weathet Files

ThfY (Typical MeleoroIogicaI Year)

TRY (Test Reference Year)

CIZ (CalifmU.t Thermal Climale Zones)

WYF£ (Wealher' Year for Energy Calculation)

Canadian Weather Files in WYEC2 Format

JeMy L3thwn or ~1.anyn Dodd
Enc:rI)'SotI
100 Galli Drive. Suite 1
NovaIo. CA 94949
PlKlne: (800) 4 NRG SFT
or (800) 4674738
Roc (4Il) 883-l970

Andre Dewinl
Alpha Pi. s.a.
rue de Lh 'OUtTlC: 103/12
8-1050 BRUXFJ I FS
Belgium
Phone: 32·2.-649·8359
FAX: 32·2-649·9437

National Oimatic Data Cemer
151 Paaon Avenue:. '120
Ashe\i1Je. North Carolina 28801
Phone: (704) 271-4871 order desk
Phone: (704) 271-4800 main number
Fax: (7()1) 271-1876

California Energy Commission
Bruce Maeda. MS-2j
1516-9th SIreeC
Sacramento. CA 958 14·5512
1·800-m -3JOO En_Hotline

ASHRAE
J791 Tullie Circle N.E.
Atlanta. GA 30329
(404)636-8400 I Fax: (404)32 1-1478

Dr. Didier Thevenard
watson Simulation Laboratory
Uni versif)"or Waterloo
Waterloo. Onr.. Canada N2L 3G1
Pllooc: (l I9) 8884904
Fax: (l I9) 888-6197
e-mail:
W3[Sun@helix.W3tStar.uwalCrloo.ca

The originailong·1enn dala sets (up 10 40 years of data) fran which the: Contacl Mr. Robc:rI Morris
CWEC files were derived can also be obtained dirtttly from Environ- Phone:: (4 16) 739-436 1
...., Canada.

UK' Newl, Vol.16, No.1, I~
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• • DO E-2 ENE RG Y C ONSU L T A N TS • •
Consulting Engineers Consultant
Charles Fountain Greg Cunningham
Bums &. McDonneU Engineers Cunningham + Associates
8055 E. Tufts Avenue. Suite 330 512 Second Street
Denver. CO 80237 (303) 721-9292 SanFrancisco. CA (4 15) 495-2220

Consultant Consultant
P11iIip Wemhoff Jeff Hirsch
1512 South McDuff Avenue 12 185 Presilla Road
Jacksonville. R. 32205 (904) 632-7393 Camarillo. CA 93012 (805) 532-1045

Consultants Computer-Aided Mechanical Eoginu ring
Charles Eley. lohn Kennedy Mike Roberts
Ele)' Associates Robens Engineering Co.
142 Minna Street 11946 Pennsylvania
SanFrancisco. CA 94105 (4 15) 957- 1977 Kansas City, MO 64145 (816) 942-812 1

Consultant Coosultaot
Steven D. Gates. P.E. Donald E. Croy
Building HVAC Design/Performance Modeling CAFR Engineers. Inc.
11608 Sandy Bar Coun 814 Eleventh Street
Gold River. CA 95670 (916) 638-7540 Golden . CO 80401 (303) 279-8136

Mecbanical Engineers Energy Engineering: Commerctal & Institutional
Chuck Shennan Michael W. Harrison. P.E.
Energy Simulation Specialists 139 Bluebird Lane
64 East Broadway. Suite 230 Whitehall. MT 59759 (406) 287-5370
Tempe. IQ 85282 (602) 967-5278

Consultants Hourly Calibrated DO&2 Anal)"sis
Shiva Subramanya Jeff S. Habe rl
Criterion. Inc. Energy Systems Laboratory
5331 SW Macadam Ave.. Suite 205 Texas A&M University
Portland. OR 97201 (503) 224-8606 College Station. TX 77S43-3l23 (409) 845-6065

Consultant Consulting Ellgin~rs

Martyn C. Dodd Prem N. Mehrotra
Gabel Dodd Associates General Energy Corporation
100 Galli Drive. Suire 1 230 Madison Street
Novato. CA 94949 (415) 883-5900 Oak PaI1c, IL (708) 386-6llOO

Energy ManagelDenl Specialists Consultant/Building Systems Analysis
Hank Jackson, P.E. Robert H. Heminger. P.E.
P.O. Box 675 ElectroCom GARD Ltd.
Weaverville. NC 28787-0675 (704) 658-0298 2070 Maple Street

Des Plaines. IL 60018 -3019 (708) 699-3252

User News.. VoLl6. No.1. 1995
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• • DOE-2 ENERGY COSS ULTANTS (continued) • •
CollSUttiDI Eagiours/Com puur Simulatioa Sciences Ebergy Consultants
Raben E. Gibeault Gene Tsai
A-TEe ERG/Acrosoft Interna tional. Inc.
SSIS River Avenue, Suite 301 12138 West Brittany Avenue
Newport Beach. CA 92663 (714) 548·6836 Littleton. CO 80127 (303) 233-4453

Consultiog Eogioeers Tecboical Real World Analysis
Susan Reilly David J. Schwed
Enermodal Engineering Romero Management Associates
1554 Emerson Street 1805 West Avenue K.. 1202
Denver. CO 80218 (303) 861-2070 Lancaster. CA 93534 (805) 94Q{)54{)

EMrgy Codes - DS\I Consulting EDgibrtn
Dou8 Mahone Gregory Banken , P.E.
The Hesoong Mahone Group Q·Metrics. Inc.
4610 Paula Way P.O. Box 3016
Fair Oaks. CA 95628 (916) 962-7001 Woodinville, WA 98072 (205) 9 15-8590

EotrgylDSM·COWiultaols Consulting Entrgy Eogioet'rs
Adrian Tuluca Gary H. Michaels. P.E.
Steven Winter Associates 1512 Crain Street
50 washington Street Evanston, n. 60202 (708) 869-5859
Norwalk. cr 06854 (203) 852-0110

CoDSDhaDtlBuildiog Systems Eacioecriog COllSultiDg Engineer
fJIen Fr21lCOI'Li Robc:n Mowris. P.E.
1504 Granr Street 1084 Sterting A..-enue
Berkeley, CA 94703 (510) 559-8340 Berkeley, CA 94708 (510 ) 549-0557

Consuhanl Eugioeen Modtlin. Sp«ialist
David A. Cohen Norm Weaver
Architeerural Energy Corporation Interweaver Consulting
2540 Frontier Avenue. #201 4915 South Elati Street
Boulder. CO 80301 (303) 444-4149 Englewood. CO 80110 (303) 762-9510

£neID"EllginHring and Anallsis
Leo Rainer
Davis EoeriY Group. Inc. Space Available
123 C 5u.et
Davis. CA 956 16 (9 16) 753-1100

Space Availab1e Space Available

- 41-
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• DO&-2 ENERG\' C O S S U L T A S T S - ISTERSATIONAL •

Mainframe 00£.2 for European Users Enfrg)' Consulta nt
Joerg Tscberry Philipp Schluchtet
EMPA. Section 175 Instirut fur Bauphysik Klein
8600 Dubendorf Urs Graf-Strasse 1
Switzerland CH4052 Basel Switzerland

COhSUltaol Consultant, Distribulor for FTl-DOEv1.1E
WemerGygli Andre Dewint
lnformatik Energietectmik rue de Livoume 103/12
We:iherweg 19 B-I 050 BRUXEJ I ES
01-8604 Volk.etswil Switzerland Belgium

PtfiCRO-DOE2 (1.1E) Salts and Sen n
Oln Hepting, P.Eng_
ERG lnremational Consultants Space Available
806-283 Davie Street
vancouver, B.C. V6B ST6
Canada

World-WNIe Web Sile Related to Entre F.tr"ldtocy

California EDtrgy Commissioo's Eotre TttbDOIogy aed Edu eatioo Center
ht1p:j/agency.It;SOWtt.ca.gov/cectext/ETEC.hanl

Energy cearers are proving 10 be a popular and useful tool in demonstrating 10 customers how to adopt and invest in new
energy efficiency tecbrclogies . In fact. in many cases , the energy centers have become an integral part of selling the atil-
ities' demand side management programs. ~OSI of these cemers have focused their serviceson commercial and induSbiaJ
customers and design and building professiooals IX'Oviding a site to showcase and demonstrate the latest prodlJCtS and
advances in HVAC. lighting, industri.1I and commen:ial energy efficiency. extensive edecanonal programs with haJds-oo
seminarsand training wukshops. lab facilities for lighting mock-ups and a resource library with infomwion on the IJIesl
eragy efficienl poduclS and design ledm.iques.

The California Energy Commissioo's Energy TechnoklJy and Edueatioo Center (E.IEC) is being desi,ned to function
both as 3.11 on-site educational center with an energy resoece library and an energy infonnarion center with displays and
esJUbits showcasing CalifOOlia's enc:rgy system and resceees and as an on-line electronic data base and information
cle<ringhouse ao serve the needs of a broad range ci ccostimeus. The Commission believes thai the ETEC will serve as
an irnporunl resou:n::e and focus for the energy community and indoslry lOday and in the future.

The ETEC will be housed in the existing htadquarten building of the California Energy Commission. 1516 Ninth Slm::t
SacramenTO. and is scheduled 10be fully operational by Spring 1996. The existing librnry now houses the most ton'lplete
and del.aibi technical energy and policy collections in California and is opened TO Ihe public. Other informational sa-
vices such as the Energy Hotline for Building Standards are also available.

For more information on the California Energy Technology and Education Center please COOl3Ct

Susanne GarfIeld-Jones. Project Manager
Media & Public Communications Office
Callfcrnia Energy Commission
1516 Ninth Street. M5-29
SacramentO, CA 95814
Pbone: (9 16) 654-4989 , Fax: (916) 654-4420

URI "'"-... VaLl6, S Oot 1995 -42-
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•• DOE-2 RES 0 U R C E C E N T E R S ••

Tht people listed hat have agreed to be primary cosuacts for 00£·2 program users in their respec
me counmes. Each resource cemerhas tM ku est program documentation , all back issues of the User
N~s. and recou UJL reports pertaining to DOE-2. I" eM jiltuu. meSl resource CtnUTS will receive
copies of all new repons and documenuuion: Program users can chen maU arrangements 10 Itt pho
lOCOpia of the nt"M-' material for a nominal COST. We hope to establish resource censers ill olM r coun
tries; please contact us if you art' imerestrd in l slablishing a censer in your Qua.

South America Australasia

Prof. Roberto Lamberts Dr. Deo K. PrasadiP. C. Thomas
Universidade Federal de San ta Catarina SOLARCH
Campus Universltario-Trindade University of New South Wales
ex. P0SIlll476 P.O. Box I
8~9 Floriaoopolis SC Kensington. N.S.W. 2033
BRASIL AUSTRALIA

Telephone: (55)482-3 1-92n Telephone: (61)-2-697-5783 (p.C. Thomas)
Fax: (55)482-34-1524 Fax: (61) 2-662-4265 or -1378
email: ECVIRLR@m~I.UFSC.BR email: PC.Thomas@unsw.EDU.AU

Portu gal, Spain. Italy, and Greece Singapore, Malaysia, Indonesia, Thailand,

Antcnio Rego Teixeira
and the Philippines
WOr-;G Yew Wah. Raymond

mME Nar:.yang Techoologica1 University
Azinhaga dos Lameiros a Estrada School of Mechanical and Production Engineering

do Paco do Lwniar Nanyang Avenue
1699 Lisboa Codex Singapore 2263
PORruGAL REPUBLIC OF SINGAPORE

Telephone: (35 1) 1-716-4096 Telephone: (65)799-5543
Fax: (35 1) 1-716-4305 Fax: (65)791-1859

email: mywwong@ntuvax.mu.ac.sg

Australia German)'
Murray Mason B. Barath or G. Morgenstern
ACADS - BSG BARATH and WAGNER
16 High Street Rudclf-Diesel-Strasse 2.
Glen Iris VIC 3146 40670 Meerbusch
AUSTRALIA GERMANY

1relephone: (61) 885 6586 Telephone: (49 ) 2159 528041
Fax: (6 1) 885 5974 Fax: (49) 2159 52~3
email: email:
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Worid-Wkle Web Sites Rtlakd to [Derc EfJiciucy

n, Jnleraatioul Com m"sion OQ I.ammallo• •
CIE
bUp:Jlviww.hib.•t.c:biba-u~jplikedaiCIEJpubV
l1o-~.htmJ

Abbrerialed from its French title Commission lme rra
tiooaJe de I'Edairage. CIE is an trganizarioo devoted
to international cooperation and exchange c1 informa
tion among its member countries 00 aU mailers relat
ing to the science and art of lighting. The CIE is an
aulOnomous organization. It was not appoinled by any
other organizatioo. political or otherwise. but has
grown out of the interests of individuals working in
illumination. Since its inception. the CIE bas been
accepted as representing the best authority on the sub
jeer and es soch is recognized by the ISO as an inter
ILlticml Sland3rdization body,

For more infonnation on the CIE. please COfltaCt

Dr. Janos Schanda. Execlihoe DirecIOr
CommissionIn~ de I"EcIJirage
Kcgdgassc Z7
A·I030 wen
AUSTIUA
Phone: +43 7]43187-0
Fax' +43(1 ) 7130838 16
E-M uk XlllOlDAA@V~lUNIVIE.AC.AT

LAWRE.'ICE BERKELEY LABORATORY
SIMULATION RESEARCII GROUP 90-3147
UNIVERSITY OF CALIFORNIA
BERKELEY, CA 94720
USA

ADDRESS CORRECTION REQUESTED

EREN: Eotrv Eftiducy aDd RtDt"ablt Ene rgy
Nd'tloork 01 the U.s. DtpartmtDt of Ertergy
Ianp:lI_.,...trtn.doe.p,,1

Welcome 10 the Depanment of Energy 's (DOE's)
Energy Efficiency and Reoe",:able Energy Nc:twcwt.
(EREN). 3 Wood Wide Web site tha t locates and
organizes qualitative infoonarion abou t renewable
energy and energy effICient techno logies. EREN links
to over 70 different Internet sites that contain valuable
infonnation on energy efficiency and renewable
energy (EEIRE) topics. The inforrnation is easily
searched by a global keyword searc h of aU sites in
ERE."'l'. Information is also organized by bread subject
divisions, rype of service. type of aganWDoo, and by
an 31phaberical listing of sites. Please take a loot at
What 's New on ERE..~ and consider joining the EREN
Users Group.
Sites within EREN include: News-Events-Jiol Topics.
Aboul EE. Energy Information Resources. Oda lnfor·
manon Resources, andUserServices.

Non • Profit Or,:,
us, POSTAGE

PAID
Berkeley, CA

Permit No. 1113

You Never Call. You Never Write
PLEASE!!! Phone. FAX, email or drop us
a note when you change ycur address. We L _
use a special low mailing ra te and the post
om~ doesn't automatically forward the 77843 - 31..::
User News to ')'our new address. Instead, J e f f H·3 t. e r- 1
they photocopy the back page and send it to :nersy Systems Labor e t.o r y
us so we can correc t our record s. The Dept of Mech,mical Er.'3lfleer 1.f1'3
newsletter usett, that pr ecious beacon of Te >< "l 5 A&. HUn 1 "e r-5 i t Y
light in the dark world of building simula- Co11e'3e s ee t t co , IX 778 43-3123
tien , is discarded!
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